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Statistical Review for PVA P030004, Onyx LES Liquid
Enbolic System M cro Therapeutics, Inc.

l. I nt roducti on

The M cro Therapeutics Onyx Liquid Enbolic Systemis a
liquid enbolic device. The device is intended for use by
I nterventional Neuro-Radiol ogi st when therapeutic or

pal i ati ve enbolization of a brain arteriovenous

mal formation (BAVM is indicated to mnimze blood |oss
or to reduce the BAVM si ze prior to surgery.

The Iiquid Onyx is a m xture of ethylene vinyl alcohol
copol yner dissolved in dinethyl sulfoxide (DVSO) .

M croni zed tantal um powder is suspended in the liquid
pol ymer/ DMSO m xture to provide fluoroscopic
visual i zation. The Onyx material is delivered in a
liquid phase through a micro catheter to the target

| esi on under fluoroscopic control. Upon contact with

bl ood the solvent rapidly diffuses away causing in-situ
precipitation of a soft radi opaque pol yneric enbol us.

This PMA included results froma random zed control | ed
trial conparing the experinmental Onyx device to the

mar ket ed Butyl Cyano-Acrylate (BCA) device to
denonstrate the equival ence of the devices in safety and
ef fecti veness.

Il. Sponsor’s Results and Reviewer’s Comments

1. According to Figure 3.1 Patient flowchart (page
3139), the study random zed a total of 108 patients (57
in the control n-BCA group and 51 in the experinmenta
Onyx group), of which 54 n-BCA patients and 46 Onyx
patients were treated. As shown in Table 1 (page 3135),
stated on page 3135 and concl uded on page 3137,
sponsor’s intent-to-treat results that the experinental
Onyx was statistically superior to the control n-BCA
device in technical success proportion when neasured by
angi ographic reduction in AVM size of 50% or greater,
was based on 51 n-BCA patients and 42 Onyx patients, not
based on all 108 random zed patients (57 n-BCA patients



and 51 Onyx patients).

For the intent-to-treat analysis, all random zed
patients needed to be included to preserve the random
all ocation of the treatnents

2. The per protocol result as shown in Table 1 (page
3135) was based on 49 control patients and 43
experimental patients, sponsor’s result based on data
pool ed over 20 centers indicated the experinental device
was not inferior to the control device. However, as noted
in 3 and 4 below, the effects of center and co-vari abl es
on the treatnent need to be further investigated.

3. The study included a total of twenty (20) study
centers; it is not clear if the treatnent effect

di ffered anong study centers. Note that data cannot j ust
be pooled and center effect be ignored. Statistical
nodel , such as neta analysis, including center and
treatnment by center interaction effects needs to be used
in data anal ysis

Sponsor’s justification of pooling data over 20 centers
(page 3149) by conparing baseline variables anong sites
i s not adequate, since nunber of patients per center is
very small and the statistical tests used only have
[imted power. Further note that, regardl ess of snal
sanpl e size, a statistically significant difference was
detected in AVM si ze anong sites.

4. Based on all 108 random zed patients (Exhibit 11) and
al so 102 of the 108 random zed patients, baseline co-
vari abl es were conpared between the treatnent groups.

D fferences between the treatnent groups were noted, for
exanple, in proportion of patients who had aneurysns.
Both for the intent-to-treat analysis and the per
protocol analysis, in addition to the above nenti oned
center and treatment by center interaction effects, the
treatnent effect needs to be adjusted for the co-
variabl es. Logistic regression analysis is recomended.

5. Based on 100 treated patients, the nunber of
i njections required was shown (Table 14, page 3150). No
statistically significant treatnent difference was
found. The nmean nunber of injections per patient was 2.5
injections in both treatnent groups.



Adj unctive procedures were perfornmed nore frequently in
the control n-BCA group (Table 16, page 3152). The
di fference was statistically significant.

6. No statistically significant treatnent difference was
found between the treatnment groups in neurol ogical
out cones, such as NI H stroke score (Table 18, page
3157), Barthel Index (Table 19, page 3157) and d asgow
outcone scal e (Tabl e 20, page 3158). Further, no
statistically significant difference was found in bl ood
|l oss and in surgical resection tinme. However, both
bl ood | oss and resection tinme had | arge variances; the
| ack of statistically significant result cannot be taken
as device equival ence in these vari abl es.

7. For the 100 treated patients (54 in the control n-BCA
group and 46 in the Ohyx group), serious adverse events,
were shown (Table 28, page 3175). N neteen patents
treated with Onyx and 15 patients treated with n-BCA had
serious adverse events, such as death, intracranial
henorrhage, stroke, worseni ng neurol ogi cal status,
hydr ocephal us, seizures or headache, nausea and
vom ting. The sponsor indicated that the difference is
not statistically significant (p-value=0.2). However,
note that the serious adverse event rate is nunerically
hi gher in the experinmental group. If not counting the
two cases of headache, nausea and vonmiting in the n-BCA
group as serious, the rates are 24. 1% and 41.3% in n- BCA
and Onyx groups, respectively, with a difference of
17.2% The 2-sided 95% confidence interval is (-0.02,
0.35). The treatnent difference needs to be clinically
eval uat ed.

8. Anpbng the 100 treated patients, the frequencies of
technical / procedural events were conpared (page 3153).
The frequencies of technical events occurred nore
frequently in the Onyx group 18/ 46 as conpared to that
in the n-BCA group 11/54. The n-BCA control patients
experienced nore procedural events (12/54) than the Onyx
patients (3/46).

In conclusion, Sponsor’s results fromthe above clinical
study did not unequivocally denonstrate the safety and
effecti veness of the experinental device. The sponsor
needs to respond to the above coments 1-4 and 7.



Judy Chen

cc:
Celia Wtten, Ph.D.,MD.
HFZ- 410

Tel ba Irony, Ph.D.

HFZ- 542

St ephen Rhodes



HFZ- 410

BI MO
HFZ- 310
DCC
HFZ- 401
Medi cal Device File
Board Fil e



